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(0 0 0 1 1 
[0 0 0 2] 

PBIfe'fb"t"5^ tf^'C^'SMRS I Olagnetic Resonance 

Spectroscopic Imaging) /i^H^ j;i^$^xv^5o 
[0 0 0 31 MRS I «-ft;^v'7 H-fT*— i^i^:J^|i<}:o 

x^^\^^mm'fi<r>m^m.^mmL-r^%<r>xt>'o. m 
hy). *-r. 'fb^v-p' h-Y^-v^Vi^iiiorNMRft 

^SrllX^Lfc^ (;^7"5':/STl) , FFT (Kit^— 

7's':rsT2) o 

[0 0 0 4] ^<z>^. H^f^t*'HBi«iSr#figL/*;45 
T5) o 

[0005] rcoj;5 /iiisf^T't*. miS^^^^ite b/^v^3^^■ 

:*-MSr*iJ»f LTfttffisKiJ' -fe-^Srffije-r « iSJSI^SS*) 5 W 

[0 0 0 6] -tit?. :i<Drsm^m^-r^timc^ #4? 

[0 0 0 7] r<?5fcJC>, ^^°!7— h/l'CC)ft:A:ffi/S50f 

^ L t V MB gJi ± r- fo 5 4< ^ -fe Sr ata 7}f ^ -fe t -r s ;^ 

[0 0 0 8] fl^<^^i^3V^Ttt. MRS I SrfflV"';'^ 
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iy^U<y>mMmMiz.i3\,^x\i. naa (n— r-fe^ 

oline <??«ISf*iE«ffi«l»i::it'<TJiJ!)D-r-5ffl|p|^s^btv 

[0 0 0 9] ±t^f^\!i'^^n?>m^<Dit^m<^(Dm&^ 

[0 0 1 01 -m^. &:mtmi^mi^nvx^:S:um^i 

mm^m^^xwoi vxiiLm<DmiE%:n o ^^jfe^^sjE < e> 
[00 11] l>d^L/ix)5^., itflsf^(^*3(t-5:r.ne5<D{b 20 

■^^^(omm-imcxm^timcy^^^ h/\^<om^Mm'^ 

It (S/Ntb) it. iej-ruta^f i:«v^;t/iv\ 

MRS nj:*5VN-ci|X^^ttfc^<(0>i?^'-fe/K35lolo 
tr*rbTA^6«U-(£4B«iESrfT5i6JS*s*>So 0iJx:f^. 30 

[0 0 12] */c. MR I m^ffym-^xi-t. f-ify&^m 
iE^no:^mi)m^^nx^>^o -r^fet)*), ^ri^^^ 

/vSrffl V tJ:*atffi*!p«t!is«ffi = -f /K0|9;^teB J- J; o 

[0013] ^ it. Journal of Magnetic Resonance ^ 
69, 151-155 (198 6) , foiVfix Magne 
tic Resonance in Medeicinete 14, 26 — 30 (19 

9 0) iE«roj:5Ji, !^mmmi^^^^xw-mLrz.im^ 
\±t)^h:^^i' h/i'(Dis.mmiEi)inA.^:iti:mmi.x'& 
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lE-rs ^ i: t^X% /j:v>i i; , JiU?B#FB^®^Jc:t3ltSte*S 

[0 0 14] SJC, 7*0 hvKIMiJJjSrmSBiJ-rsytfeJ;!^ 
{-t^#)ffi«Ji^Lr 1 0'Sa(Z)A#^?^l^O7Km-i-^ 

r i: ttH U < # < ro4i^;JS*m-§-«S3^e L.0 1 8 j;i*-r 
^oVLi^T-^i; YfV hammer) 7^^^ Y jvifi-^fii^mM 

)V<r>\f—y 3 itc*3ttSfirffl«^®7Kft^JwJ;oTli^ 
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;^?^5'-fe/^S^^!!.31^}^:^'■fe/^^:■t-S;6^^fe^^:*5V^Tfc. ^r^:^ 
[0 0 16] ^^iHt^i^c^^^^iii^feSrllX^-rSMR 

[0 0 17] rcD^egttr<7)J:5'fe«e*<o^®«r«*-r 
Sfcfei-Jte^Hfctto-r, •?roMl<Z)iStf)f4P^'<i5' h/v 

[0 0 18] 

[^M?:^fti-?>fcJ?)<75^®l JilBB6?)^iifigi-.5fc 
tSeS^25:0«<igBHa«^ef VWP?. ^ i^y^ {ciiie o T 

^mm<Di^\^x^mm\z.m^\--xmm'c\^. rttsrisis: 
i:> ^^rffi^3£^fl5^4Sr^<i?t6<^^sv^ftsl^s#>^iS-:Jv^Tii^ 
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[0 0 19] ^mJ^'^■{;lffi>o>^^fctemft:^cii5^iS 

fit, hyKT^&^^tt^SJ^. mrfEf-^SfSi^ii) 

[0 0 2 0] 

T'-iS'SrSt^L, ^iroajSJcTCT*— i?Sr<k;^'>:7 b-r^- 
^tUL. BffjeoLtv-'ffiJ:'? t:»c#v^f^5'■fe/^#[Sr*■t- 
^.t■'i5'-fe/^^5^;£^BS: rij ) #^-r'5d?^-fe 

[002 1] *fc. ^^^i^-t/\y\^iZ'^-^i\^mm<ot^m 
/Hit:SS(OL#v^g[J;9:*:#v>*>Sd»Sr*J3e-rSo -tU 

[0 0 2 2] h/K^fStiTixS:«IE-rS^ 

[0 0 2 3] 

[0 0 2 4] l^lll(i*sv^Ts ^mmm^i t^<r>^m\^ 

g9:»te>ixyi:*iga='^/i'2XVs^A3^/i'4Jc:J:>9, 
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5{;iJ:9^t&^cix, VA=i-</U4fi->-A=i-<>'ua}!l6{j: 

^i^ft^SrSft-rSo ^D->^3tti||S^ffl-pt. ills 
S'J^Cl^l-tT't.Sl'^ >^a-p^3r'Sm^ix:^cM^*Ri 

m-^(*Sm$P8 r-^tK^H/c^. 7='— ^Hx^^fpg (d^ii 

10 rr-eA/D^l^^^i^T^»?>t^-ffffi^^x;^7^i^ 1 0 

[0 0 2 5] £XJh(D^gB=''1'/^ffl;M5, 

ftiJffllgCl 2}c:J:oTftlW^i^. 4fciy-<;r>-;;^.SiJ»liP 1 
2ttt^^«|^^>^f^Al o{j:J;oT«9IW$tb.5o if 
^^->;^7^^l 0tt=i^^y— /n 1 ;e)^P><;?Jt<^|c:J; DSfJ 

1 0 \z.Kts^i\^tcM^^^{m-\%. :zu^^^tm 
ttHfiixV^^rW 1 3{rj||e>tt, m^t LT«*$tl. 

So 

[0 0 2 61 :^-«^ h/v-iiaiafflWii^^-fe/wSrJg^ 

[00271 'HWfle 

m^-<r>3^^f'—^^wm-^ (;^r-s'7°STi i) „ 

[0 0 2 8] !^>:v^-e. Sj^sttfc ■HSf^T^—i? Sr. ft 

^^T?^^*iJ-r-5 (;^X5'7°ST 1 2) „ «»J;ttf. SjJcTc' 

fla2 1 {r*tLT*&^-2 2^ft«)5o •^/t-^^^.^-Y 

:^7-^:^mm.2 3 UTI&T- 2 2(c^*?>So 
[0 0 2 91 -ecoS, 'S-^^-fe>'i'^t-#<eEi-SK"^'-fe/i' 

(;^xs/:^STi 3) o a^. eScNptt rij ji|a:;£ 

[0 03 0] -tLT. L#V^'(|[JJi±cotV-fe.'^/45Np<@ 
:/STl 3-eYES) , rixSr;^--!j5' h/V'AOiaffloOjJ^^' 
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\^ (Np = 10^-8^) . ^(Dy^^±/u\H{a:^mm:^^^^ 

[0 03 11 — \^%\f^m.&s±.<o\z^^^;\^fi^i^pmU 

>^STi 3-eNO) , :ia:>ifs^±/vi::A^^ hyi^^aS^ 
^(^^iJ^ir/Piri-^ (;^'riy>^STl 5) o f 

^^ff?i5 (;^X:y>^ST 1 6) o 

[0 0 3 31 roi:5(-Lr. **ife«?y-ef*. ^hhak 

Z^bt^X^^o 20 
[00 3 41 ^fc. ^Hilj^fiS/Ntt:;05g,^-efc«9> 

[0 0 3 51 /^:^5/>^-<>5' h/i-^S^fT5^t^Ji. 

[0 0 3 61 :$i^m(7)^2mmm\^o\^^xmm'r 

mVi^tlfzLir^X(D:^^±MCO\f<X>^^^ h/W*Of 
ST2 1) o 

[0 0 3 71 »cvNT% 'Hm^<r>>^9^:^m:^^t;}(Di^Lm 

:^^:)5\^(0{iLm^%\^'r^ (;^X:y>^ST2 2) o 

[0 0 3 81 ^om, ^H®^±T*M'L^ffl«E^ia^. :i 
ST2 3) o ^<om. CRT±S:-<:/T*/^^:*5^i:(;iJ: 
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[00 3 91 ^(0'4k. *febixfc^1^ie:3j?^-fe:/i-cortffi!Kc: 
y':fST2 5) o 

[0 0 4 01 vi(7>i:5(-bT. l|2*^fi^?iJ^::*5V^rf:5:. 

So 

[004 11 m^. *«K<^ii3 Jl^s«^J(^ov^TlftM-r 

«^5}ti?)s:^i^trov^Tii^-rSo Huaibf^mi^j^^^j 

0f;E<^L#V^^EJ: 9 t:^#VN;6^S;d^S:iHJ3£i-S*[LaSrtT 

m^(DL^\^^m^^-i>:k^^^'tf^±/u(omt^ (x) . r 

N (x) , N (y) ^c:S<5V^T*m(^fls«^3^t^^)5o 

[0 0 4 21 v^*, :h^^i^±/^\^(D\i''^±7um^ 
(y) ;650f^fii:M (ii^fi rij ) J: «9 t:^#v^t 
(i. r.1^i5^-fe/i-j^(cfimJ®&l^^(?5?3555';d5^ffi-rs<^T% 
jaiB^of^ttv (x) «?Jc{c:;^i-a) ^•C*i?>S^i:d5x* 

#So 

[0 0 4 31 

V (x) =N (x) • Vp • -(1) 
fcffb. Vpf^tf>5^-fe/K7>fra-CfcSo 

[0 0 4 41 ?f^^iryi-F^(7)t'^ir/i-^N (y) 

msi'xffcso'r. mm(o{^mv (x) f^/K^p^-t/i^of*:® 

t^b<>iSo in-b. »i(D(2) ^T-^^?ttSo 
[0 0 4 51 

V (x) =N • Vp •••(2) 
Je>TWfflT*fcSo 

[0 0 4 61 lSfe(-. *«PJ<^ll4^jte«?iJ(2:ov>TlttWi- 

So :^mm,mx\^. mrs i jc*3ttsffiffi«!f3iMiES:e 

»6ti{sitf/c^5;&&<^7j^-to 

[ 0 0 4 7 1 El 1 1 \^mMmm(^^i^mm^^'t^ -7- 
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(^*f«) c?^*:;^:ffi^1tWt"^ (><^T-5/:7^ST3 2) o 

[0 0 4 8] ^CO^, ^^^^ir/V'Or);^^-^ h/VOt*'— ^ 

(x, y, z) Sr^aiL. ^ti^ 
t'— ^i5«^(?^f4tSJiil«i 4 (a) , (b) 20 

0 (x, y, z, f) =a (x, y, z) f + b (x, 
0i=a (x, y, z) • fo+b (x, y, z) 
02=a (x, y, z) • (fo-f-Af) +b (x, y, 

t^oT. ii>c<?5ffi:««iE»»:a (x, y, z) , RD^o ^ <^>S;-c^$tts 

»:<^>filtftffiiE«|»Cb (x, y, z) Ji. ^^0(6) , (7) ^ [0 0 5 3] 

a (x, y, z) (02 — 0i) /A f 
b (x, y, z) =<i>i— (<t>2—<t>i) • fo/Af 

^<7>m. mi 2\:i7f:i.t^f^mmm.mm(o^</i-:^i^-^>' ★jks (x, y, 

(x, y, z) f^, ±fBffiffl*5Ff40 (x, y, z, f) 

Sm (x, y, z) =S (x, y, 

• e X p 

•^b-C. ±15(6). (7) S:■T?^Lfc^2^a#^4Srffl^^-C(8) 

(x, y, z) m^, ^^(D^mVti:^^^^ h/l- 

S (x, y, z) Sr#Sr:i:-J5T#S (;^7^S'7'ST3 
7) „ 

[0 0 5 61 ^CD^. 3}tft?>n/t|^|fC^^i? h/l^<7>mm 

Sr^WL (;^xs'::^ST3 8) , rtl-^iS-:5^^T{■^a^^^ 
5>^iiilfeSr«*-t-5 (;5^7'y7°S T 3 9) o 

[0 0 5 7] r p LT, iiL^miE^i^ftitmmm(o^A^ 



[0 0 4 91 JJCV^-^?. j|ISmtt{<Z)JS«ESIt*A f 

^^t. ±fS;^xs/7'3 1 ;J^t;^7=-s'7°3 3*-eco*n;3S^ 

S<-i3ttSffi+S«2 (x, y, z) rtvSrlSti 
[0 0 5 01 ^(D^, #e>ixfc{5:ffi«. (x, y, 

z) , 0, (x, y, z) {CS-^l^T. ^/KiJ'-lr/H'*? 
»tS<2:ffi1ttte (x, y, z, f) ^W-ttiV. rttSrIE 
ig-rs (;^T^s'7"ST3 5) o rr-cffiffi«fttf*ii^, 

[00 5 11 tt^e«.S:as«Lfci#«oiiigm«i 

<^)J12£«:trf. ^r-rst. ffttilttte (x, y, z, 
f) , (x, y, z) , 0, (x, y, 

z) tt. UJc, Xt^OJ!>C©fitffi«IE«»a (x, y, 
z) , b (x, y, z) SrfflV^r. »:(Z>(3) ~(5) 5S;-c 

[0 0 5 21 



y, z) "O) 
...(4) 

z) -(S) 



• -(6) 
•(7) 

z) {i*fL-C^-«^' h-'l'^^SrMUTV^ 

y, z) 



40 



[0 0 5 41 iSor, h/WSm (x, 

[0 0 5 51 

z) 

(- j 0 (x, y, z, f ) ) - (S) 

©fSttaiHl LTV A#»::J:6^;^S:!SJ>^ 

[0 0 5 81 |g4||lfe0iJ(J:*JV^T. i^:^y'M.m!l 

*)57-r/i'^'«Ftt!9S0i 5jr^-r*o<K#-c*>Hfi. r 
[0 0 5 9] *fc. ^4|llig0iJJc:;T^Ufc:^«S*fflv^ix 




11 

1 ISfe3i^Sr«iEf 5 r t h'^mxh^o 
[0 0 6 0] 

5o 10 
[0 0 6 21 MRS I ^m^^X:^^^ h/l^lf^^ 

mmuimmiE^n^^ o:it f)^x^ > -^co^m. f-^m^ 20 

[041 ■^/^^;^7-Y;^T-*HHfl^Sr^»-r'5BS<?5^'?/i- 30 

[0 51 3^5m^±\z.m-^^^^'f'^7f^'rmmmx^ 

So 

[061 -r/i-^;^^>r>^EB«i±(;il8^i-SI&^^S:*-rfft* 
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eg0T-s>So 

[0 71 mmmm^mi:7r^'tmmmx^^o 

[0 81 *|gW(^)^2*l£^r|c^>»f^S:^i->^P-^^- 

[0 9 1 wtm^^m*t-n^^7T^^mmmxi>^o 

[0101 J^^^'fe/V(7>^1^«tif#Sr^-rSttW0-efc5o 
[0111 *^W<^)|g4llJ6fisj<^)t!if^Sr^i-:7i3— 

[0121 -^u ViyiXm^mM\m<Dy<;\^:^i^—^i^:^m 

[0131 7k«il3E«tSSr^v^fr>^t3 h:/ftati|&S»Jfflco 

/^/v;^ >- ;^ 0 -e -5 o 
[0141 :^-<^ h/i-o^{4ffl1#ti0T*feSo 
[0151 :7-<yu^i|#tt<^-0iJS:^fSlM0-efo-5o 
[0161 T^^y K<5^>f i^SrfipoMRS >^ 

>^>^0-efc5o 

[01 71 fi6^(ct3ltS^b^v:7 h^Yp^-v^^-iJ^^^^NM 

[0181 h/V<;c»fi*!9Sr^i-|ttW0-efo-5o 
[?^-^(^iftp>^l 

1 S^a^i^:^ 

2 4gga:a>f/V 

3 >^ 

4 v/'^riJ^r/^ 

7 i^lSgP 

8 smsfB 

9 "T—^fiikmu 

1 0 tf-^mv-^^T^A 

1 1 =ii^y^ju 

2 1 'H3»C5ciii» 
2 2 

2 3 'U-r/u^:>^y^ :^m^ 

2 4 mm&i&^is, 

2 5 Bi'L^ffi« 
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